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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an epoxy resin composition capable of imparting good 
flame retardancy substantially witliout containing halogen atoms when forming an insulating 
layer by being supported to a sheetlike organic fibrous substrate. 

SOLUTION: This epoxy resin composition comprises (A) a n epoxy resin without containing a 
halogen, (B) a phenolic resin, (C) a thermosetting resin having dihydrobenzoxazine ring, (D) a 
p hosphorus compound and (E) an inorganic filler as essential components. The insulating 
layer is formed by impregnating the epoxy resin composition into an aramid fibrous substrate 
(preferably polyparaphenylene terephthalamide fibrous substrate) and supporting thereto. The 
component (B) is preferably a phenolic novolak resin containing phosphorus atom or nitrogen 
atom in the molecular structure thereof. 
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* NOTICES * 

JPO and NCIPI are not responsible for amy 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the epoxy resin constituent which has fire retardancy, 
without containing a halogen substantially. This epoxy resin constituent is suitable as an object for 
prepregs which uses an organic fiber nonwoven fabric and textile fabrics as a base material. 
Furthermore, the insulating layer which carried out heating pressing of said prepreg is suitable as an 
insulating layer of a printed wired board. 
[0002] 

[Description of the Prior Art] In recent years, an aramid fiber base material (a nonwoven fabric and 
textile fabrics) has come to be adopted as the insulating layer of a printed wired board. This insulating 
layer makes it come to hold an epoxy resin to an aramid fiber base material, carries out heating pressing 
of the layer of the prepreg which carried out sinking-in desiccation of the epoxy resin to an aramid fiber 
base material, and is obtained. Since especially the Para system aramid fiber has an aramid fiber and a 
negative coefficient of thermal expansion, its coefficient of thermal expansion of the direction of a flat 
surface is advantageous to constituting a small printed wired board. Moreover, to the prepreg and the 
insulating layer of an aramid fiber base material, minor diameter punching by the exposure of a laser 
beam can be performed good. Therefore, in manufacturing a multilayer printed wired board, selection of 
an aramid fiber base material is desirable when carrying out densification of the wiring. In a printed 
wired board or a multilayer printed wiring board, since the connection between the printed circuits 
through an insulating layer fills up with conductive resin the hole made in the insulating layer or it 
performs plating, that this hole is made in a minor diameter leads to increasing the effective area of 
printed-circuit arrangement. 

[0003] It is necessary to give fire retardancy to a printed wired board, and the fire-resistant heat epoxy 
resin is made to sink in and hold to an aramid fiber base material with the above-mentioned technique. A 
fire-resistant epoxy resin has common resin containing a halogen, such as a bromination epoxy resin. 
Even if it bums, it has self-extinguishing and is desirable from a fire-resistant point, but since the resin 
containing a halogen generates halogen gas at the time of combustion, it is not desirable from an 
environmental side. To give fire retardancy is desired without including a halogen. 
[0004] 

[Problem(s) to be Solved by the Invention] When the technical problem which this invention tends to 
solve is made to hold to the organic fiber base material of the shape of a sheet including an aramid fiber 
base material and an insulating layer is constituted, it is offering the epoxy resin constituent with which 
**'s can also give good fire retardancy, excluding a halogen substantially. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the epoxy 
resin constituent conceming this invention uses following (A) - (E) as an indispensable component, 
excluding the halogen for fire-resistant grant substantially. 

(A) halogen a non-containing epoxy resin, (B) phenol resin , the thermosettin g resin that has (C) 
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dihvdrobenzoxazine ring, (D) p hosphorus compounds , and (TE)i norganic filler ~ carry out sinking-in 
desiccation and let such an epoxy resin constituent be prepreg at an organic sheet-like fiber base 
material. Heating pressing of the layer of the prepreg concerned is carried out, and the insulating layer of 
a printed wired board is presented. 

[0006] Since the organic fiber base material itself tends to bum, it is a very difficult technical problem to 
give fire retardancy equivalent to the case where a halogen is included without including a halogen to 
the insulating layer of an epoxy resin sinking-in organic fiber base material compared with the case 
where fire retardancy is given to the insulating layer of an epoxy resin sinking-in glass fiber base 
material. However, it became clear also to the insulating layer of an epoxy resin sinking-in organic fiber 
base material that the fire retardancy of fixed level could be given by containing the thermosetting resin 
which has a dihydrobenzoxazine ring, phosphorus compounds, and an inorganic filler as mentioned 
above. The reason is because that the heat-curing resin which has a dihydrobenzoxazine ring has fire 
retardancy, phosphorus compounds' forming a carbonization layer in a resin front face promptly at the 
time of combustion, and an inorganic filler are incombustibility. Since especially the inorganic filler of 
the form of a hydrate emits water at the time of a pyrolysis, it is desirable. 
[0007] 

[Embodiment of the Invention] The component (A) of the epoxy resin constituent concerning this 
invention is halogen a non-containing epoxy resin. Although halogen especially a non-containing epoxy 
resin does not limit the class, to the bisphenol A mold epoxy resin (2 organic-fimctions epoxy resin), a 3 
organic-fimctions epoxy resin, a phenol novolak mold epoxy resin, or a cresol novolak mold epoxy resin 
pan, its polyfunctional epoxy resins, such as the bisphenol A novolak mold epoxy resin, are desirable. 
Moreover, it is also possible to use the epoxy resin containing the Lynn element into a molecule frame. 
This Lynn content epoxy resin can be manufactured by the polycondensation reaction of for example, a 
phenol novolak epoxy resin, condensed-phosphoric-acid ester, and formalin. These epoxy resins can be 
used combining independent or two kinds or more. 

[0008] The component (B) of the epoxy resin constituent concerning this invention i s phenol resin. 
Preferably, they are phenol novolak resin or bisphenol A mold novolak resin. By using the phenol resin 
containing the Lynn element into a molecule frame, fire retardancy can be raised fiirther. This Lynn 
content phenol resin can be manufactured by the phenol, the phosphoric ester of a reaction type, and the 
polycondensation reaction of formalin. The Lynn content of the phenol resin which contains the Lynn 
element in a molecule frame has desirable 1-10 mass %. When there is little said Lynn content, the fire- 
resistant effectiveness by containing the Lynn element is not remarkable, and when many, the thermal 
resistance of an insulating layer will fall. Also by using the phenol resin containing nitrogen into a 
molecule frame, fire retardancy can be raised fiirther. This nitrogen content phenol resin can be 
manufactured by the polycondensation reaction of guanamine compounds, such as a phenol and a 
melamine, and formalin. The rate of a nitrogen owner of the phenol resin which contains nitrogen in a 
molecule frame has desirable 15-30 mass %. When there are few said rates of a nitrogen owner, the 
fire-resistant effectiveness by containing nitrogen is not remarkable, and when many, resistance to 
humidity will fall. These phenol resin can be used combining independent or two kinds or more. 
[0009] The component (C) of the epoxy resin constituent concerning this invention is thermosetting 
resin which has a dihydrobenzoxazine ring. This thermosetting resin has a dihydrobenzoxazine ring, and 
especially if it is resin hardened by the ring opening reaction of a dihydrobenzoxazine ring, it will not 
limit it. For example, it is compounded like a bottom type from the compound which has a phenolic 
hydroxy! group, primary amine, and formalin. (The hydrogen atom has combined the hydroxy 
phenylene group with at least one of the ortho positions of hydroxyl among a formula.) Moreover, Rl is 
the phenyl group by which a methyl group, a phenyl group, or at least one hydrogen radical was 
permuted by the alkoxyl group of carbon numbers 1-3. 
[0010] 
[Formula 1] 
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The components (D) of the epoxy resin constituent concerning this invention are at least one of 
phosphorus compounds without reactivity or (Component A) component (A) - (C), and (the E), and 
phosphorus compounds which react , and any of - (C) and (E) can use them combining independent or 
two kinds or more. Nonresponsive phosphorus compoimds are for example, triphenyl phosphate, cresyl 
diphenyl phosphate, a triphenyl FOSU fight, etc. Moreover, the phenolic compound of for example, 
three molecules reacts with the oxy- :^ phosp horous chloride of one molecule, reactant phosphorus 
compounds are obtained, and at least one of the phenolic compounds of said three molecules has at least 
two hydroxyls. It is REZORU sill diphenyl phosphate etc. 

[00 11] The component (E) of the epoxy resin constituent concerning this invention is for giving fire 
retardancy additionally to an epoxy resin, and are talc, a silica, an alumina, an aluminvmi hydroxide, a 
magnesium hydroxide, boric-acid zinc, etc. Since especially hydrates, such as an aluminum hydroxide, a 
magnesium hydroxide, and boric-acid zinc, emit water by the pyrolysis at the time of combustion and 
promote fire extinguishing, they are desirable. These inorganic fillers can be used combining 
independent or two kinds or more. 

[0012] The organic fiber base materials of the shape of a sheet which sinks in are an aramid fiber, 
aromatic polyester fiber, polyphenylene sulfide fiber, 6 nylon fiber, 66 nylon fiber, etc., and do not limit 
the above-mentioned epoxy resin constituent especially. It can use combining two or more kinds, and 
these organic fiber can also be combined [ independent or ] with an inorganic fiber. When carrying out 
sinking-in desiccation of the above-mentioned epoxy resin constituent at the organic fiber base material 
containing an aramid fiber and considering as an insulating layer at a prepreg pan, since fire retardancy 
becomes good further by choosing the aramid fiber which makes poly para-phenylene terephthalamide 
fiber a subject, it is desirable. 
[0013] 

[Example] As example 1 component (A), the bisphenol A mold e poxy resin (product made from oil-ized 
shell "Ep-828", weight per epoxy equivalent 1 59) 100 mass section, As a component (B), the phenol 
novolak resin 70 mass section, the (Component C) 120 mass section, The varnish which blended the 
aluminum-hydroxid e 1 00 mass section as the condensation mold phosphoric ester (product made from 
Daihachi chemistry 'TX-200") 1 10 mass section and a component (E), and blended the 2-ethyl-4- 
methylimidazole 0.1 mass section as a hardening accelerator as a component (D) was prepared. The 
resin solid content content in which this varnish contains an aluminum hydroxide, using a methyl ethyl 
ketone as a solvent is 65 mass %. The above-mentioned vamish was dried for 1 5 minutes at sinking in 
and 130 degrees C to the poly para-phenylene terephthalamide fiber nonwoven fabric with a thickness of 
100 micrometers, and the prepreg of resin content 52 mass % was obtained, this prepreg - eight-sheet 
superposition — the — copper foil (18 micrometers in thickness) was laid up and down, heating pressing 
was carried out for 60 minutes on condition that the temperature of 170 degrees C, and pressure 4.9MPa, 
and the copper-clad laminate of 0.8mm of board thickness was obtained. 

[0014] As a component (D), instead of condensation mold phosphoric ester, reactant phosphoric ester 
(product made from the Ajinomoto fine techno "reactivity RDP") was considered as tiie configuration 
which carries out 120 mass sections combination, and others made it be the same as that of an example 1 
in example 2 example 1. 

[0015] In example 3 example 1, it considered as the configuration which carries out Lyim content 
phenol novolak resin (Lynn content 3.2 mass %) instead of phenol novolak resin as a component (B), 
and carries out 50 mass sections combination of the condensation mold phosphoric ester (product made 
from the Daihachi chemistry "PX-200") as the 100 mass sections and a component (D), and others 
presupposed that it is the same as that of an example 1 . 
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[0016] In example 4 example 1, it considered as the configuration which carries out Lynn content 
phenol novolak resin (Lynn content 3.2 mass %) instead of phenol novolak resin as a component (B), 
and carries out 55 mass sections combination of the reactant phosphoric ester (product made from the 
Ajinomoto fine techno "reactivity RDP") instead of condensation mold phosphoric ester as the 100 mass 
sections and a component (D), and others presupposed that it is the same as that of an example 1. 
[0017] In example 5 example 1, it considered as the configuration which carries out nitrogen content 
phenol novolak resin (nitrogen content 20 mass %) instead of phenol novolak resin as a component (B), 
and carries out 50 mass sections combination of the condensation mold phosphoric ester (product made 
from the Daihachi chemistry "PX-200") as the 100 mass sections and a component (D), and others 
presupposed that it is the same as that of an example 1 . 

[001 8] In example 6 example 1, it considered as the configuration which carries out nitrogen content 
phenol novolak resin (nitrogen content 20 mass %) instead of phenol novolak resin as a component (B), 
and carries out 55 mass sections combination of the reactant phosphoric ester (product made from the 
Ajinomoto fine techno "reactivity RDP") instead of condensation mold phosphoric ester as the 100 mass 
sections and a component (D), and others presupposed that it is the same as that of an example 1. 
[0019] In example 7 example 1 Lynn content phenol novolak resin (Lynn content 3.2 mass %) instead of 
phenol novolak resin as a component (B) The 100 mass sections, Reactant phosphoric ester (product 
made from the Ajinomoto fine techno "reactivity RDP") instead of condensation mold phosphoric ester 
as a component (D) 55 mass sections, Considering as the configuration which carries out 150 mass 
sections combination of the magnesium hydroxide instead of an aluminxun hydroxide as a component 
(E), others presupposed that it is the same as that of an example 1 . 

[0020] In example 8 example 3, instead of the poly para-phenylene terephthalamide fiber nonwoven 
fabric, sinking-in desiccation was carried out and others made the varnish be the same as that of an 
example 3 at the poly para-phenylene diphenyl ether terephthalamide fiber nonwoven fabric. 
[0021] In example 9 example 4, instead of the poly para-phenylene terephthalamide fiber nonwoven 
fabric, sinking-in desiccation was carried out and others made the vamish be the same as that of an 
example 4 at the poly para-phenylene diphenyl ether terephthalamide fiber nonwoven fabric. 
[0022] In example 10 example 5, instead of the poly para-phenylene terephthalamide fiber nonwoven 
fabric, sinking-in desiccation was carried out and others made the vamish be the same as that of an 
example 3 at the poly para-phenylene diphenyl ether terephthalamide fiber nonwoven fabric, 
[0023] In example 1 1 example 6, instead of the poly para-phenylene terephthalamide fiber nonwoven 
fabric, sinking-in desiccation was carried out and others made the vamish be the same as that of an 
example 4 at the poly para-phenylene diphenyl ether terephthalamide fiber nonwoven fabric. 
[0024] The vamish which blended the phenol novolak resin 70 mass section as the non-containing 
halogen bisphenol A mold epoxy resin (product made from oil-ized shell "Ep-828", weight per epoxy 
equivalent 189) 100 mass section and a component (B), and blended the 2-ethyl-4-methylimidazole 0.1 
mass section as a hardening accelerator as example of comparison 1 component (A) was prepared. The 
resin solid content content of this vamish is 65 mass %, using a methyl ethyl ketone as a solvent. 
Sinking-in desiccation of said vamish was carried out at the poly para-phenylene terephthalamide fiber 
nonwoven fabric with a thickness of 100 micrometers, and the prepreg of resin content 52 mass % was 
obtained, this prepreg - eight-sheet superposition ~ the - copper foil (18 micrometers in thickness) was 
laid up and down, heating pressing was carried out for 60 minutes on condition that the temperature of 
170 degrees C, and pressure 4.9MPa, and the copper-clad laminate of O.Snun of board thickness was 
obtained. 

[0025] In the example 1 of example of comparison 2 comparison, it considered as the configuration 
which carries out Lynn content phenol novolak resin (Lynn content 3.2 mass %) instead of phenol 
novolak resin as a component (B), and carries out 100 mass sections combination of the aluminum 
hydroxide as the 100 mass sections and a component (E), and others presupposed that it is the same as 
that of the example 1 of a comparison, 

[0026] As a component (B), instead of phenol novolak resin, Lynn denaturation phenol novolak resin 
(Lynn content 3.2 mass %) was considered as the configuration which carries out reactant phosphoric 
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ester (product made from the Ajinomoto fine techno "reactivity RDP") as the 100 mass sections and a 
component (D), and carries out 100 mass sections combination of the aluminum hydroxide as 55 mass 
sections and a component (E), and others made it be the same as that of the example 1 of a comparison 
in the example 1 of example of comparison 3 comparison. 

[0027] In the example 1 of example of comparison 4 comparison, it considered as the configuration 
which carries out Lynn denaturation phenol novolak resin (Lynn content 3.2 mass %) instead of phenol 
novolak resin as a component (B), and carries out 100 mass sections combination of the aluminum 
hydroxide as the 100 mass sections, the (Component C) 120 mass section, and a component (E), and 
others presupposed that it is the same as that of the example 1 of a comparison. 
[0028] As a component (B), instead of phenol novolak resin, Lynn denaturation phenol novolak resin 
(Lynn content 3.2 mass %) was considered as the configuration which carries out reactant phosphoric 
ester (product made from the Ajinomoto fine techno "reactivity RDP") as the 100 mass sections and a 
component (D), and carries out 100 mass sections combination of the aluminum hydroxide as the 100 
mass sections and a component (E), and others made it be the same as that of the example 1 of a 
comparison in the example 1 of example of comparison 5 comparison. 

[0029] In the example 1 of example of comparison 6 comparison, it considered as the configuration 
which carries out Lynn denaturation phenol novolak resin (Lynn content 3.2 mass %) instead of phenol 
novolak resin as a component (B), and carries out 200 mass sections combination of the aluminum 
hydroxide as the 100 mass sections, the (Component C) 120 mass section, and a component (E), and 
others presupposed that it is the same as that of the example 1 of a comparison. 
[0030] About the copper-clad laminate of each above-mentioned example, fire retardancy and the 
measurement result of glass transition temperature (Tg) are shown in Tables 1-3. The fire retardancy 
shown in front Naka was examined based on the UL-94 examining method. Tg was measured using the 
apparatus for thermomechanical analysis (TMA). The resin combination presentation (mass section) was 
also collectively shown in each table. 
[0031] 
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[0032] 
[Table 2] 
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[0033] 
[Table 3] 
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[0034] Advanced fire retardancy can be given maintaining the glass transition temperature (Tg) of a 
laminate for the first time by combining component (A) - (E) with an organic sheet-like fiber base 
material as an indispensable component as an epoxy resin constituent which carries out sinking-in 
maintenance so that clearly from Tables 1-2. Since advanced fire retardancy can be maintained reducing 
the loadings of component (D) phosphorus compounds when choosing the phenol resin containing Lynn 
or nitrogen into a molecule fi-ame as a component (B), it leads to the improvement in glass transition 
temperature (Tg) of a laminate (examples 3-7). 

[0035] Moreover, if poly para-phenylene terephthalamide fiber is chosen also in an aramid fiber as 
organic fiber which constitutes a base material, with the combination of this and the resin constituent 
conceming this invention, the bum time by the UL-94 examining method becomes short, and can give 
much more advanced fire retardancy, so that clearly from Table 3. 
[0036] 

[Effect of the Invention] As mentioned above, the resin constituent conceming this invention can 
improve sharply the fire retardancy of the insulating layer which the organic sheet-like fiber base 
material was made to carry out sinking-in maintenance, and constituted this, without including a halogen 
substantially. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The epoxy resin constituent substantially characterized by using as an indispensable 
component the thermosetting resin which has (A) halogen non-containing epoxy resin, (B) phenol resin, 
and (C) dihydrobenzoxazine ring excluding the halogen for fire-resistant grant, (D) phosphorus 
compounds, and (E) inorganic filler. 

[Claim 2] The epoxy resin constituent according to claim 1 with which phenol resin is characterized by 
doing 1-10 mass % content of Lynn into a molecule frame. 

[Claim 3] The epoxy resin constituent according to claim 1 with which phenol resin is characterized by 
doing 15-30 mass % content of nitrogen into a molecule frame. 

[Claim 4] Prepreg characterized by coming to carry out sinking-in desiccation of the epoxy resin 
constituent according to claim 1 to 3 at an organic sheet-like fiber base material. 
[Claim 5] Prepreg according to claim 4 characterized by an organic sheet-like fiber base material being 
an aramid fiber nonwoven fabric or aramid fiber textile fabrics. 

[Claim 6] Prepreg according to claim 5 to which an aramid fiber is characterized by making poly para- 
phenylene terephthalamide fiber into a subject. 

[Claim 7] The printed wired board equipped with the insulating layer which comes to carry out heating 
pressing of the layer of prepreg according to claim 4 to 6. 

[Claim 8] The laminate which comes to carry out heating pressing of the layer of prepreg according to 

claim 4 to 6. 

[Claim 9] The metal flare laminate with which the metallic foil is united at least with one side of a 
laminate according to claim 8. 



[Translation done.] 
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(C) 1 2 (E) fctT*BHfcr;PS- 

[00 28] mM5 

•y m'^cn^h 0 {c 'J y|Ett7 X y-zi^y -y ^'laiil 
( ij y-S-^^^S . 2K«%) Sr 1 0 0«*gS, 

( D ) fc LTRJStt U yiSx;^T;l' ( i*<^S7 rAVr 
^ySrraSttRDPj ) SrlOOSias, JK^(E) :i 



(5) ^2001-302879 

8 

* k tr*i!^br;us-'>A^ i o owaaai^-rsfiifig 

[00 29] Jtl!J0!l6 

JtassifiJUcfev^T. jS^(B) kL-C7xy-;py--K7 

'y ^ ffifllOfti? 0 'J y^Hi 7 X y -;l/y ^ 7 -y ^' fflflg 

( y-tw$3 . 2««%) ^ 1 0 OM«a. 

(C) 12 0©ftg|5. Jigta-(E) kLTTkKflir/l'S- 

'>ASr2 0 0S»a5ii!-&1-Sfflfi!ci:l.. ^<nmt. ifc«2 

Wlkiai^kUc. 

10 [0030] m^m<rmk oasscov^T , 

tt. ii'yXW^m. (Tg) coa!l®gm$-^l~3t* 
mLt^, TgJi, f^ffitiS:»-:^B (TMA) SrffiffiU 

xm.\Jt. fifaifi^ffifiic (SftisJ) tflHf 
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[00 34] «l~2*»<^HJ^,3!)^^J:^t3, v—bftcT) 
•C. «^(A)~ (E) ^i^m^J-tLtfi^^ii: 

( B ) i: LT^iH^tS+fc 'J y^«Sr**tl. 7 x / 

-;i-^BI5rSiR-ri.*&{i, (D) 'jy-fb^oE 

Sfij<7);y7>?.!|B#iaS (Tg) (6i±{c-3^:*i|, (||iS0fl 
3~7) . 

[0 0 3 5] ttz. S3*>4>BH<5*»^:J:dtc, »|!r^fl|i8^ 



l|HBK:«RS8}liiffl«iltOffl^{C<fci3, UL-94a 
[00361 
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(72mm^ mm m F^^-M^) 4F072 AA02 AB02 AB05 AB06 AB28 

«:SIB**KB2MS*Br2TB8S7-^ AB29 AD27 AD28 AD45 AE23 

»f»F^tt5C^art AF02 AF03 AF16 AF19 AG03 

(72)^HM ffllR nm AH23 AJ04 AK05 AK14 AL12 

^i*mTfi^;^^/jNjl|1500 BiL<m.TM AL13 
ft^^arfil^^rt 4F100 AAOIA AA19 ABOIB ABOIC 

AB17 AB33B AB33C AHIOA 
AK31A AK33A AK47A AK47K 
AK53A AL05A BA02 BA03 
BA08 BAIOB BAIOC CA23A 
DGOIA DG12A DG15A DHOIA 
EJ20 GB43 JJ07 JLOO 
4J002 CC04X CC19X CD05W CD06U 
CM05Y DE077 DE147 DJ017 
DJ047 DK007 EW046 EW066 
FD017 GFOO GQOl 
4J036 ADOS AF06 AF08 CC02 DD07 
FA03 FA05 FA06 FB07 FB08 
FB14 JA08 
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